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Abstract 



An acoustic system (20) includes a model reference (22) having a selectably programmable response, 
and an active model (24) including in combination an acoustic path (26) and an adaptive filter (28) such 
that the combination of the acoustic path (26) and the adaptive filter (28) adaptively models the model 
reference (22) such that the combined response of the acoustic path (26) and the adaptive filter (28) 
provides an active model response matching the response of the model reference (22). 
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A* 126 tSttttS. SJSS128 #7***120 CD A* 
122 fcttJW38©ffl*£»B"T* *©«130 ££ftSSr 
©*t£LT7***120 ^2!S. 
[0 0 2 5] 24T^£nT^*ffi»*x*M<h> 120 T 

*snT^*a*7***Ni©«». S¥^x;ur(c 

a? M * N 1 =R 1 

;:©&», B*7***NU4S$*x*R<!:ffi»*x 
^Mi©«(c^t>*6n*. -rat)*, 

N1=R/M SC2 

i^tf^R £IB»* x*M fc©»l;:£fei« J; 5 tc8 

*7 *** N 1 *Rtf J; oT\ -e-n©g£tt> 

f*lC7***«lfcWa±-r*. 
[0 0 2 6] 0314, 3&ICM©*lMJ£SLT;fe?K 
01 tHi;#BB»#*fll^T31j»b^-r< LT^S. 0 
3TI4, 140 T«3nTV>S»&7***N2*«, A* 
# y*X£7***A*142 £LTgttJRD> WWftl&P 
©AANMW146 £;frLT7***ffi;*U44 ££0, 
»*»38©ffl2rt>SR«A*148 fcStt®*. a&7* 
**140 ©fti*144 14, C7***66©7***A*68 

^t>s&n*. C7^;^^66CDC , ne-iso a« 

7^)^140 ^a6tl*A*142 *6A*152€S»1R 
SSS8154 C ae-150 ©aj#156 (ClJD»§§ 

38©jb**#»t, ^©«i58 ^asasrm^tuTa 

*7*;i^l40 ^a*. 
[0 0 2 7] H3IC*^T, »57-f;^N2i|IB* 

jw -rates, 

N2-M=R iC3 

^cofefe, a«7^;u^N2JiSJP ; exJL'Rti6ft j ex 

N2=R/M 

[0 0 2 81 H4«, S6fcM«E)3ttK«t»LT*0, 
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4 170 T^SnT^*aj&7^*N3j^ S*P 
SA/3176 £S#iS*. **«178 7^*170^ 

[0029] 04ic&^t, gmtrJVRtm&y'Oi 

rat)*, 

R-N3=M j£5 

ji/Rtoffiic^t>-&^n5. -rat>*, 

N3=M/R j£6 
J&7>r;l^N3£Rtt*;i£:l::<fcoT, **l©fi£tt, 
[0 0 3 0] @5(i, a6lcW©*lS«*»l/T*D* 
lfi##§JBHTV>S. B5K*^T, 190 T^$nT^ 

4^10, 2DMK38©tHft*&KSAftl96 

5. ^J^JpROntr-R' 198 rttRttSnTSD. 

8*7-<;W190 ^jge>n*A*192 a*6A#200 

SJ88202 ffi % R' nfcf-198 ©tti*204 tCjfP 
JHM8©ffl**8KtT, *©$9206 £SaS$r<g*li:L 
TBfc7-r JW190 

[0 0 3 1] 0 5i:^T> B*7^I^N4£S** 

tMtx^Rtcac^-ttenTtncttJitr*. 

rat>*, 

N4-R=M SC7 

^cofcj6, a«;7^ji/^N4«iB» ; ex^Ma:S* : er 
)lRtV>mz$t>i*z>tlZ>. -rat>*, 
N4=M/R - - -SC8 

mm^Tfru tmm* x;ur t ©iBic^toii-s ± 5 tea 

J&7^;l^N4£Rtt*;i<L(C<fcoT, *-n©S*&ft, 

[0 0 3 2] $£ICffl©£J&«£^l,T*50, 

B6Ttt, H2 0S«tCH4tC«ofcfflCDaj6N 
7-f JI^tfRttStlT* NltN3t3Wa*-&t>*nT 
la*. "Tat)*, 
R-N3=M-N1 j£9 
C<Dft$>. Slptx^RKSSfcN 3 0ffft#& if 6 
ft, N l ttc©S SfcflHfcWltsnfcMi^^tlB 



I? 



N1=R-N3/M SC10 

W«fc. ■» : E5r)lfMCS6«CNl©«ft39»*t6*U 

N 3 ttJKDS 6 fcWfcWtfSftfctBR^^taW* 

x^RfcOiSfc^tr&sns. "Tat)*, 

N3=M-N1/R 50-1 

H7I1 S6ICM0*««(S3SLT*D* 0 2&tf05 

fcWC»B»^*«^Ta»U^-r<LTU*. 07T 

tt, H2©»RCH5ICftt>fcM©a*N7-<;^*tR 

tt^nt, Nl £N4£jWffl*£t>3ftT<a£. -Tftto 

i0 *, 

N4-R=M-N1 £12 

S*^5 ; ;i/RfC$^tCN4(Z)«»^»frt6 

n, NittcossicfliRstintsftfcawtx^fciB 

N1=N4*R/M SC13 

ffi»^x^Mtc$6icNio«s^tten, 

N4=M • Nl/R SC14 

tt, H3®««fcH4W£t)&Moa«N7-f^*t|i| : 

*, 

R • N 3 =N 2 • M SQ5 

cotztb. £**x;urk:3Sk:n 3(&E»tf&tts 
n, N2B^(D$^tc«»^tenfcs* : tx;Pi:ig 

Bt-r^MioK^to^sn*. fat)*, 
N2 = R • N3/M itl6 
59 ^SK, tg»^x^MlC$6(CN2COflS»^te.n, 
N 3 tt COS 6fc«fcWtf Sft&IHB^Jr^fcMt 
7^I/R£0i3lc£:btfbft<5o "Tat>S, 
N3=N2-M/R Stl7 

tBi;#IH#^Sffl^T31*L^>T<L/T^-B. 09T 
tt. BI3«>!6BICH5lCtt-3&»l©ai6N7-f^^R 

w-enr, N2£N4£Ma*£t>anTia*. -rat> 

- 

N4-R = N2-M S18 

N2=N4-R/M SQ9 

BKIC, «IS*5 s ^MfcS6lCN2©«R3j«»»J6n, 

N 4 1* C © * 6 lr«ft^»tf SftfttHtf^tW* 

N4=N2 • M/R S20 
E32-09«C*^T, *1*7^MNU N2, N 
3, N414F I Ra*7-f^Tr»5Ct3&«ff*L<. 
50 LMS7;WrfUXA7^;^Tg«Sn-5Ci:^jff^L 
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to. &%%mWT\*. *<0&5U7<<)V9\t \ IR7* 
[0 0 3 3] 01014, 2SICffl0£«W£^LTi5O, 

0 i t^i;^#^$ffl^Tai»L^"r< u-o>*. b 

101*, Bl0>SH£fi*&tf£#t;:, A*WK£«S£ 

[0 0 3 4] H7>Xi>JL--t>-34t4, A*§&£«Sb 

ffl#H5>X^— *T3&*. h7>Xi?a- *36t4, 

[0 0 3 5] m&y<()Vfm \t, «IE@^224 £h7 
>X-/a- *34^£?T, ««if»£iSA"r*. fiDjHg 

226 y-f xs52^^oai&7>^Ay>rx^aiS7 

4^*222 0>U*224 t^ff-r^. JIIW8228 *4, 3 
£7>Nl'*28<Otfi2j48i:inJ*8226 OttJrttfc&ffL 

[0 0 3 6] «Hft7>* f Ay-fX62t7-r;^ffl*224, 
48£££*f*;i<htt, ttl*8226,228 KiSSnTU* 
±5IC2»BK^l/rfeilr»#. *-©«frxxy:/ 
fcLT. -r^t>%-»©2A*iD»g*)S:«#-03A 29 

[0 0 3 7] »6;7-f **222 «, ±E*B4$flF»4 l 67 

7,676 wc40-c^anr^a*5ai i R74)V9* * 

5^ttRLMS7^=fUXA7-f ;^T*Srt3WffS 

Hn»B38©U*^6B«A»236 ££t*3t*LMS7;U 
^UXA7^;l/^A2 (232T^T) <h, LMS7WU 
XA7^;^B2 (234T^-T) £#LTV>£. UDS8823 
8 A2, B 27 JWJXA7 232. 234 (Offl* 

££tf-LT, *am*74)V9ffl3m vmm&v&fr 30 

&fc>i*#226.228 0AA^»*. 
[0 0 3 8] 240 T^£n$, C7^;l/^6603h:- 
C jWRltStlt*!), JinttA2 7-f;P$>232 
nSA*242 *»6©A**3»B*. »*S8244 14, 
C ntT-240 WW^tftI»S38©ffl^a:$»tj-T, -t 
CO«246 $Sfia«rm^tUT7^'JXA7-r^23 
2 N**. 

[0 0 3 9] 248 T^£n*, C7-f ;V^660WC!>3 K 

-c atRit&n-cbo. cn»4jn3»«238 

B 27 4 JV923A ^a&nfcAAfr&AASftttB*. 40 
*»S250 14, C 3hT-248 Offl*(CllDj»S38C[)a5* 
£»ttT, *©«252 tllttSWtLTTWJX 

A7*;l^234 ^2l*o 

[0 0 4 0] in*8254 14, C 3hf-248 <DfflA£ln 
»»38©ffl*t*-&»H/r; *<D»J£A*242 tVTM 

&7)v3vxj*74)V9m A.as. ^ni4, mree 

SnT^*±E*Bffll«*l07/835, 721KE«*nT^ 

14, «BA»«fc*H-c*, ±E*s»wm677,67 

6 ^©10©J:3ftA*h7>xya-1f4i&KtLft 50 



#B8¥7-5 6 5 82 

W 

[0041] fflHttt, *HftMR£fct*a&* 

*m^242 *A*h7>X5?a-». mX\iXil^^9 

D7*>*fcttaaa«-r#A*^ *fci«-na*at 

[0 0 4 2] S^<E»2Jg«tUT, 02-090&J6W 
*Hl0©KB«ca*^to1!-Tffi^>*J:t3&«T#*. B10 
rtlC03, 0 8£fcl40 9 <DgH£fflV>**£, N2& 
ftlJJ8226,228 mzmUZWMZ C t&#£l>\,\ 

[0 0 4 3] Blltt, Hft*SB««t*bT*0. 01 

twi;#««^*ffl^T3i*i/^r<LT^s. 011 

fc, BlOKBM»ffllC«^fc»fi'S«UT*0, 
■B»PjW*h260 T4*S*U h7>Xya-tT 
l^fit^S262 T, h7>X5?a--frT2tflT>f£D7 
*>264 T4ASftT^S. 

[0 0 4 4] 012(4, Htt**«Wft3RLT*0, 01 
tWU*B*^*ffl^Ta»U^f < lt^4. 012 
14, B10BB»B«»Cffl(r^«««iKLT«D. x 
-7*270 T4*&n**»B»P*t, Jg#ffi£;tl4* 
*-*272 Sffl^h7>^^a- 9-T1 i, tQ&Btft 
274 ^l^h7>Xya-tT2^T^5. 

[0 0 4 5] 01314, !&3*Mfl£3KLT*3D, 012 
tHU#H»^*ffl^Ta*U^f < 013 
14, 0120>S«£> *BB«t:i6«-r*B*T, BAtt 

tf«fc^fcB£ftSLT*D, ^Sig»Pl4*^7U 
-A280 fcfcoTWb. 
[0 0 4 6] »BX>5?>»©*«*282 14, Sfttffc 
«T284 atflgS*T286 £«AfcX>v>ffiDtt#ffi 
lC < toT7U-AIC«t0Wt^tlTV^, 7U-A280 
B«M-fc:b'&X>$»282 JC±-3T4A6n*, 
B*tfX>^>«TOk!Xh>©ftlUiB»K±«*H 

[0 0 4 7] **-*272 *tj(Sft:282 t7U-A280 
<hOraiCffl»^$jD^T, SaWSfr^, SS#282 <D 
»-r&t>S^a^67W-A280 013<O» 
icSSUi-flitLT, »tt7< H^^fcl4fi«X>v 
XhJC^IC, *^7U-A280 , C^Tl4*M^X>i; 

[0048] cnic^oT, 7< F)i&fizmt>frtemw) 
©a^x>^>©»fp*t#6n*j;5fc'rafc«)fiE)^7 

>^^^7h©*^>^-/t^>X*^S(C^:-5. 0 
13©H^^«TI4, MflratfttttBSOTftD. 71/ 
-A28o ^asfta-*. ro»#OW(4, X>v>® 

[0 0 4 9] 01414, H4***H*«UT*0, 013 
iBU*K#^*ffl^TaWlx^i"<l/T^S. 014 
tt, BlSOKBftBBSKffltcffiV^B^eiicLT^ 
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<5*P57U-A292 ©jf ftfreiHirrs. *»g»P 
li. Bft#290 . «Atftffc294 fttfi*8->3;/*77* 
V-A296 S#tfD'X^>->3>SaCi:oT*ll7l^ 
-A292 K8DttttSnfc3IlgfcT&-5. 
[0 0 5 0] 015li, H^-6|gSS«$^LT*0. 010 
t^i;^ffiS^€fflV>T31«l/^>-r<L/TV>*. 015© 

X£KJMHIift7<rA*298 IC«fct>T3jSUT, 

Ay-rXM^icBfaro/w-x^h;^^, m« 10 
t^m taw^JW ©8£tt©§&£ £ja&S©B§ft£ 

[0 0 5 1] -^ttl[)H15lr^StlT^-5Jlft -5108097 

•*§©A*1E300 A^SlpA^m^tbTSISns. SI 

[0 0 5 2] JgfcSgJ&WTtt, S^xJURIi. OTP 
ifM7>-^Al, Bl. &WBISP. h7>X^a 

WNl, N2. N3. N4I1 fSffllgH/X?*-* A 
1, Bl. £«g?SP, h7>Xva— tJTl. T2© 

[0 0 5 3] *9M!C!>||#e«Hrt£*fr>Tlt4 

[00 54] 

[58E©$iisj *a«tt. s*?wjc^d^ 
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[BffiffllMUiffiSfJ] 

[Bi] *58Bic£sffifts*gH©tti8BT;6s. 

[02] *585&lC«$te©S»SW£5R?\ Hl£ft$& 
SI&0T**. 

[03] *5SHI::ff.5!g&*&S§W£5*T, HliHS 
&««0TS*. 

[04] *89§ict6*Efc*£SSW£;S'f. 01 teas 

fcWSBT**. 

[05] *»9!IC«5E&S§»SW£*T. BOl^R* 
fc8B60Tfc*. 
[06] *jnjfcfteK&$ftttM&i?r. 02&tf0 

[07] *a^CffiS*SHJS«H|^-r. 02M/B 
5 £E8fc«B&BT*S. 

[08] *891l::«R.5H&*&&S«£jR-t. 03RtfB 

[09] #R9!K«BSMfc-5&S6«§7r$-. 03&Z/B 
5 <>:ll8fc«B&BTi&*. 

[0io] *5BWxfc*M&*&K0ij£^-r. taitfs] 

Sft«B80T**. 
[011] *«WIC«*0 1 ©gH©SfcSgR9J0T& 
■5. 

[012] *3gW::fcS01©8B©te©gSgM©iSij!i 
0T*S. 

[013] 012£|S!flSfc0T26.5a*, SfcSgiiSW** 
[014] *»^lr»5M*<&^JSWSr^'r. ■lS&n 

«fc«B&0T*s. 

[01 5] *3BWC**Kfc5*lfi«£jR , r. 01O£[i] 
[«Ht©E9I] 

20 msmmmt 

22 

24 fHttxJl' 

26 tr$m 

28 S^^k? 
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